Objective : Increased atrial size is frequently seen in ischemic stroke patients in clinical practice. There is controversy about whether left atrial enlargement (LAE) should be regarded as a risk factor for cerebral infarction. We investigated the association between indexed left atrial volume (LAVI) and conventional stroke risk factors as well as stroke subtypes in acute ischemic stroke patients.
INTRODUCTION
Stroke is the second leading cause of death in Korea and is associated with severe disability and mortality. 17) The identification and treatment of stroke risk factors has important consequences on the prognosis of stroke. 4) 7) Well-known definite risk factors for ischemic stroke include dyslipidemia, hypertension, diabetes mellitus, ischemic heart disease, atrial fibrillation, valvular heart disease, carotid stenosis, cigarette smoking, and obesity. We have frequently seen ischemic stroke patients with left atrial enlargement (LAE) in clinical practice. This condition indicates increased left ventricle (LV) filling pressure and the subsequent remod-eling process in hypertensive heart disease. 3) In the past few years, LAE has been found to be a risk factor for cardiovascular disease, atrial fibrillation, systemic thromboembolism, congestive heart failure (CHF) and stroke. 5)6)8)12) The Framingham study noted that LAE may be a risk factor for ischemic stroke in men partially mediated by LV mass. 2) However, the role and basic characteristics of LAE in acute cerebral infarction patients have not been sufficiently described in the literature. Especially, the relation between stroke subtypes and LAE is not clear in patients with acute ischemic stroke. In this study, we investigated the relation of LAE at the time of acute ischemic stroke with conventional stroke risk factors and stroke subtypes.
MATERIALS AND METHODS

Subjects and clinical data
The 
Stroke subtypes
Stroke subtypes were sorted in to 5 classes based on An increased LAVI was associated with a cardioembolic subtype compared with small vessel disease (Table 3 ). An increased LAVI risk was present after adjustment for age and sex, and the adjusted odds ratio was 6.749 (p = 0.002) compared with small vessel disease.
DISCUSSION
The major findings of this study were as follows:
first, increased LAVI is more common in patients who had cardiovascular risk factors, such as hypertension, valvular heart disease, atrial fibrillation, and previous stroke. Second, increased LAVI influences most patients in all ischemic stroke subtypes, and is especially highly prevalent in the cardioembolic stroke subtype.
Therefore, increased LAVI is more likely a risk factor of ischemic stroke, especially cardioembolic stroke, than normal LAVI.
There are suggestions that LAE is associated with the risk of stroke. 5)6)9)11) A recent study in a hypertensive population revealed that a first-ever ischemic stroke was associated with LAE, and LAVI was the best predictor of stroke in left atrial assessment.
11)
They enrolled a hypertensive population with or without first ischemic stroke as study population and there were no differences in ischemic heart disease, paroxysmal atrial fibrillation and heart failure between relation of LA volume in the patient group with a higher incidence and prevalence of CHF compared with control group. 8) In a study of elderly subjects with preserved LV systolic function, LAVI larger than 32 mL/m 2 was seen to independently predict first CHF. 14) Contrary to those results, this study found no significant difference in the prevalence of CHF between patients with and without LAE. This is possibly due to the age difference of the studied subjects.
The subject population of this study was younger than previous studies, in which subjects ≥ 65 years of age were enrolled. creases the thrombogenicity and the embolic risk. 13) LAE has been reported to be a potent risk factor for the development of atrial fibrillation. The Framingham Heart Study showed that every 5 mm increment in LA size raised the risk of atrial fibrillation by 39%.
16)
The Cardiovascular Health Study noted that LAE was an independent risk factor of new onset atrial fibrillation in older adults and LA with larger than 0.5 mm diameter had a 4-fold risk of new atrial fibrillation. 12) These observations may explain part of the association between stroke and LAE.
This study has a few limitations. There is potential for intrinsic selection bias in the sample because this study enrolled patients having echocardiography at the time of stroke. The study population has relatively small sample size to represent the general characteristics of ischemic stroke patients fully and there is no
proper control group to strengthen the results.
Further study remains to be performed on a large population and with a normal control group.
CONCLUSION
LAE is relatively common finding in patients with ischemic stroke. However, there was a lack of investigations about clinical characteristics and considerations as a stroke risk factor. From the results of this study, LAE was found to be a significant risk factor of ischemic stroke, particularly in case of cardioembolic stroke subtype. It may be useful in the estimation of stroke risk and treatment of ischemic stroke in the clinical field.
